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i 

/ 

^^^-S-^-Bi ^ <^o] ^ ^o] 5}^ efl o] Ei 1- ^^JL tbtfl^ cg^-o} Aj- 

A-l^H* ^^fV s^^7l- -SJ JtL ^ ?H13«- #3^1 -H^^, 7H13 3*1 

M- o_^om- 7H1 e|. ^i^^ cg^yc: ^711 «>7fl *M ^ 3*}^ Tie] 

£ 1 
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Aj^l-^ <H3Ht- oj-g-^V ^Eleflolol ^aI^V og^ ojaJ- ^ a]^ ^ y 0 v ^{A 
MULT I LAYERED REAL-TIME STEREO MATCHING SYSTEM USING THE SYSTOLIC ARRAY AND METHOD THEREOF} 

£ l£r Al^s.^ o] efl o] £ oi-g-*v ^Elefloioi ^a]# <g*fl ojaj. ^ x\ 

£ 3£r £ 2°]} 3E*1€ tflJf. -*HU=, 

<6> ^Al^V oi^l ^ ^ ^-xW-s}?)}^ °J^-^ 

^ 1-^1 Si ^1 ^ ^Efll- oj-o>^^ Tfl^ Al^EA Jljg.Ai 7H1^ ^^lM- y o V ^ ^.S^oluf ?H1 
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]|M)030006102 2003/12/19 
<7> ^tiV^S., <M a^ea^. iE|?l|i ^(Stereo Matching W 

^Hflefl^. ^(stereo matching)*^ ^cf. aJa^I <a*fl cg^i- ^ A^ej o. ^o.^ 

uflB^ 5g^*V J=- ^Aj-o} Ay^oj^ ^2l#ef 5j-0]ol <^ ig- nfl Z^o] efolofl 

<8> ^-71 ^5.^H* ^Efl^l 7l#S^ ^[Uemsh R. Dhond and J .K.Aggarwal . 

Structure from Stereo - a review. IEEE Transactions on Systems, Man, and Cybernetics, 
19(6): 553-572, nov/dec 1989]* JsL^ ^3131-2. A^ofl rfltb 7]^-^<?] a>* 0 Vo] 7l^£H $1^. 

°1» ^^*r ^Hflaflo. ^ 7i^o. tR^fl^^-il 2002-007894^ (tr^MHi^l XI 
2000-04142451)2] ^ ^ 3 ^ Al^ofl X1a]£]o] ^cf. 

<9> -g^ofl X1a]^ AjX|^ oi^l ^ a]^^, -S-^tr ^-§r y}^. tr ^ ^Hl 

Br* 3L#*M, ^ ^H1^7> ^ ^HlBf zj-z}^ ^ ojnl*l ^ 

<E Br^-I-^ -MS -n- A rtr ^Tl °j<^H AjEfl^ 7 i ufl-g-ofl, ^^^.ois-o^ ^^(pi X el) ^-s-ol 3 ^> 
€ ^#^1 ^-§-=1^ 34 zJ-o], ^ olpl^oflA-]^ ^^s.^- q-^^l r4^ ojol^l 

oflA^ ^^11-5. ^ ^-(matching) a] ^14. 
<io> Aj. 7 i^ ^^VS] cfl^-A^s]- 7ls>^-Al s-^s-i- o]-g-^-c*| ^ ^ 

3*>« & ^}*1<2} 7^* «£o}^ ^ olcf. o}7H, *>M-2] 7M|eHM A^£ o]ul 

^ ^>g<q <^i<4, 4^x1 ?HleHH °H*H1 tfl-g-s]^ ^ ^«£] A r °l 

* 0 ^^HDisparity)5]- *roL, °l^tr °o tc L^r^^^ Tfl-M 7l*>€|-^ ^* (Depth)^ 
tlcf. ^, 3a>^-& Tis] ^:a* i^-tr^. ^^S^-Bl AjAlTi^S 3a>^^# 
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^ o]nl^ ^ Sf-yfol ^>tV cg^-g. *\f>} 7 ] nfl^-ofl z]-z| ^(pixel) ^ 

3^ 3»ofl ^1, *v <>H*HH^ s^s-o. q.^^ 4 a olDl ^ 

oflA^ i%)f^ 71^^ ^Hg** 7H)2fS^-B-1 ZL ^2} ^ 

^^XDisparity)^ *}JL HS^-Ei 71*1- J^o] £oj (Depth) ^, ^^}7} 

^Bfl 7l^sl <a^) ^€ ^l^^^r 3*>€ ^ ASIC^S ^ 
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<16> o] q ^f>}7] %SL2., S^^l 

7> ^_£L $W ^ l}&f>} 51?$ 31, 3^14 ?H1^ 

t^l-^ <8^S. 3 7)1 «>7ll *H ^ 3*H! 7^ ^iLS} ^Efl ^ SUfe 

<17> olsq- ^ s.^ o. ^^^ 7 ] 1^0} ^ ^X\J} <Q*\] cgAj- ^ 

^ ^Hl^ ^ -f^ 7H1^, #71 ^ ^ 7H1^ 4*1€ ^1 ^ 

^el^-S^-E^ ^ ^ e}^ 31 o] Ei l- £*}-^o.s tiVcfl^ 

^Eleflo]^ o§Aj- ^Jf^, #71 3^^S Tfl^ 7^ <^ 0 Kg- Cl^eflol^ A>-g-7> A^ 
<18> ^ 4 = ^AjTl 01^ cg^V ^ -^7_V ^^ofl ^tfl A^ t}-§- 

^-A]7l^ ^Al7_V <g*Q c^Aj- ^tg- Hj-^o]] olc>|A^ °§Aj-o} i^Efo] r-flolE^l cfl «fl 
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1^ 2} ^ ^ *)-§-] 

<19> ^A)oflj|.^ Cf^7fl7} ^7fl^ ^ 91^, °l*HH*r ^S^H 

<20> £ M^ofl Al^l-ei o^oH- o)-g-*V ^E]eflo]ol ^a]^- <y*ll <^v ^ a]^^, 

# #2] tf}^ ^Hl^^ cg^Vo. v^^5. ^S^o} ^Aj-o} 2.- -3) 

^ ^*]«- 3l^*fl 3^€^-S ^-€*Rr ?ASL5L ASIC ^ 7fl^h 7l^SAi ^ofl J^SHS 

<2i> o>^-e^ ( t2i^7fl^a.efloiAi ^-^11- 3 ifl^-ofl^ ^7>1^> *i3*Rr o} f ]^j\^^ ov^ 

5d<=K 

<22> ^Sflo^ Ol^l c^aJ- Uj-tt^ Zl-zVo} *>l4^Sl i^^Olofl cfl*fl 3^>€ 

f 
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<23> M. ^ofl ^ Al^l-eJ cHeflo]^- ol-g-^j- ^E^eflol^ ^a]7_> <g*(| cgAj- ^ Aj^£r 

JE 1^ ^2E°|) t-M^fl Qo] t m^}^ ^ ^nfleldooo) ^ -f^ ?Hl5r(2000) 

sq-, ^ ^ -f^ ^^1^(1000, 2000)^1 t^lH <^ c v <y*l ^ M- °}\i-5.ZL <3^> 

^^1^ ^ ^ #^*Rr 9§-# ^^^-(3000)^, ^sl^OOOOHH 

* -f^ c^Tg ^^o. s «.^| ^3M- Tll^H 3^^ #^*Hr ^Hleflol 
°1 ^^-(MSMC ; Mult i layered Stereo Matching Chip) (4000)^-, #7] ^^r >\ 

3 ^^Sr ^itsflol^ A}-g-x> Aj^Efl (5000)0.5. ^^cf. 
<24> ^^eflolol ^^(4000)^- £ 2^1 M-Bf^l w}<4 zj-oj, cf^o] eflolol(4ioo/k-l, 

4100/k, 4100/k+l)^-, elM^l (4100/k-l, 4100/k, 4100/k+DS^f B| 3Hel» ^ 

#^*>^ ¥^71 (accumulator) (4200)5. ^^cf. <H (4100/k-l, 
4100/k, 4100/k+l)^ *KMM # s>u)-^ i^He)-oiol ^a^ji, alcfl^ 

#-ir ^^7]-^ iilM<H (4100/k-l, 4100/k, 4100/k+l)£l ^1 ^&r^lfe 3°l^f. °l^-*r 

eflojc^ (4100/k-l, 4100/k, 4100/k+l) ^(U)2r A}jr( a ).g. ^ s ^J7«>^ 

cf. zlz}-^ efloj<>] (4100/k-l, 4100/k, 4100/k+l )S^-e^ dHEi^r ^71(4200)5. 

<25> oj^^ eflo]o] (4100/k)^ £ 3^1 M-^\£ ti}<4 zJ-o], yj\z\ N/27l]S o^ o v 

^^-(3000)^ t)x]Q ^ ^ 4-^ 2f7l 7^>^ 3)-^ ^ <^4 V el^liti 
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(4110/n, 4110/n+l, 4120/n, 4120/n+l)^, *\S.<$ ^*fl 2^ ^ -f^ 5ll*l>iB| 

(4110/n, 4110/n+l, 4120/n, 4120/n+D^l ^^^S^-B^ Tfl^H <#<>3*r&:# # 

AA N7flfi1 ^U- = S>HM( forward processor) (4130/ j-1, 4130/j , 4130/j+l, 
4130/ j+2), ^ (stack) (4140/ j-1, 4140/j , 4140/j+l, 4140/ j +2), ^% ES^^ (backward 
processor) (4150/ j-1, 4150/j , 4150/j+l, 4150/j+2)5. ^^^r. 
<26> °io|o] k«i^(| eflol<^(4ioo/k)£l ^^1^1 j >£*fl ^«o v = (4130/j )fe £ 4^1 ^Er^ 

^^1, ^ll^Sl^ ^1 2 3iH 511*1^(4136)^ ^^^.S «>J1 tf-E- k-1 eflolol 

(4100/k-l)^ k+1 5ll°H(4100/k+l)SJfBl ^IH- ^SM" *fl 1 ^ 

#^^i(4131), #^3+3 ^}±^-Br *)3r*|-fe *fl 1 3iB 5)1*1^1(4132), k 3M<H 
(4100/kHH n ^Hr^r 511*1 (4110/n, 4120/n) 3 ^ -t ^ S^B* ^l^r 

^1^3:71(4133), ^« 7^71 (4133 HH Tfl^ *j^- 3iSt 1 2iE sfl*l 
i&| (4132)^1 #^&H1 7}^}^ *fl l 7 r ^>7l(4134), ^1 1 7R>7l (4134)^ #^2} ^-^ ^o]^ 
A o v ^ j-i«]*ll ^U- H5.^l7.i(4i30/j-i)sf j +1*1*11 ^i y o> (4130/j +1)^1 a^Htl- 

3711^1 aiBt ^ 7H> S^B* #^*Rr ^1 2 ^B|1-E3]A-](4135) ) afl 2 ^Bl#sJ] 

7-1(4135)7} #^ *r+3 7^^ 2 3iE 31*1^(4136), 2 2iH 31*1^ 

(4136 H iS^H^ *jiL# 7K+*M ^ 5lloH A o v ^l °13-tr ^ 

(4130/j-l, 4130/j+l)S. #^*Kr *fl 2 7>^7l(4137)l- 5L^><^ ^€t=t. 
<27> o^o} k 5flolo^(4ioo/k)^l ^^1^1 j ^*fl ^«o V ^5_^H(4150/j)^ £ 5<i M-Bf^l 

y >^r ^-°1, °l^-tr k-1, k+1 5flol<>|(4ioo/k-l, 4100/k+l)2l j ^ ^ %^ 

5}- ^jL^r k 5flolo](4ioo/k)Sl ol^-*V j+l, j-l ^wj- SS^lT-i (4150/j+l, 4150/ j-1) 

^1 #^5}- k «I*1) 5flol^(4ioo/k)^ j «i*ll ^ ^S-^T-i (4150/j) 51 tn^E]-^^ 
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(4153)^ #^o.S^- B] ^fl7l£]^ ^sKl^-* <^«Hfr 7iH.E( or gate) (4151), SL°\ A] 

olH(4151)^ #^3b8r ^^>^ l^lH 31*1^(4152), *^ efl^l^B] (4152)5.^- Ei <y ^ 

^ cflolEil- iBJj( 41 40)o. S .«-Ei ^&KVH1 nfe}- r1^Ell-^A-l(4153), 

^SKV)^: SMd 31*1^ (4152)5] #^oj] u}e}- 3^31 (4154)1- i^*H ^ 

^4. 3AV^ 31*1^(4154)^ ^SJM "1"^ nfl =L <^3b§- ZLcflS °1 

<28> ois|- ^-o] ^£ Tg^ofl ^1^1-^ ^elH!- °)-%-& ^^efloloi aJa^i eg 

<29> 5}-=^ ?HleKH)00) ^ 7MleK2000)S ^l^l <^Kg- ^o^. ^Aj- 

(3000)71- 9$<# *M ^^*V ^ eg^-jij. 0.2, <8#^iiL* ^^(4000) 

<ao> c^Aj- ^^(4000)^ tb^r ^ A o v ^ tt ^1 HH^-fr ^a>2]o.S. <a^«>Jl «]: 

^ c^Aj-^ Aj-^> ^Ajofl ^ eVo]#^ clHtll- <a^t 6 W 

Zfl-tHH ^>-§"^> Al^Efl(5000)^-S #^*>7fl 3fe«*H, #^*Rr 3I|-A^ ^ #<£| ^ 

<si> ^^(4000)7> ^--f -t^fl ej- <?!-§- ^e^Rr ij-^ofl cfl^>c^ aj-^i 

<32> cgAj- 31*1^(4110, 4120)^ <^ 0 V *)eW3000)«1M c^ig ^ o§#s\. 

°§^9) ^ eKl*2l *)*S cflolE^l- fAlofl oga«>o> = 5.^*1(4130 HI #3*>7fl ^cf. 
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<33> 



^ = 3^1(4130)^ 31*1^1(4110, 4120)3^-El oi^w>^cf. 



<34> 



443} ^w 0 > H34 A 1(4130), ^(4140), T u o v =3^^1(4150)1- ^<>H <ge) 



<35> 



<36> ellxl ^El (4110, 4120) ^ =34^ ^E^Bfe Aj^efl ^3^ol M^fH^ tfl^- 

#^(CLKE)(CLK0H1 ^«fl ^M^. ^hr #^ 3#sl<>| 

-t-^ ^ A o v # ^1^>7] efl^liEl (4120)^1 ^s\JL WmCLK0)-& *^ 

#ej ^H^ofl ^^>7l eflxliEl (4110)^1 ^^4. 

<37> SEtb, =34^ ^El^H ^^1 °1 Aljiofl -^71 S\o] ^i5}7)) £t}. 

<38> gfl xl^El (4110, 4 120 HI ^ «fl^*>^- *fl *1^ #^P>cf tin El 7} ^*>3^-3 

7.1^-slJi 44 §^3^ H3>iKl ^El^HSl ^wj- = 3>1H(4130)fe ^ -f^ ^^"^-3^- 

El ^at-a- 

<39> =3^1^ ^El^iH^ ^ y o V =3^H(4150)^r ^ (4140) .2.3. ^ El g}£r ^#-g- <S^1- 

°4 ^J^VW ^^SHI ^-§-3^ ^^11- 7jl^<5}c*| A>-g-4 Al^^fl (5000)^.3 

#3tb4. ^°v}^1 ^*l^r <^E1 efloH(4ioo) # = 3^ <tel 

^37} eflo]^ (4100)# ^l^i, ol o^oj^^o. ol-g-^, <8>JHH tfl-§- 

^fe ^-S^S-fr ^V'i ^ 5^. 0 <J=^> ^ "-1", "0", "+1-31- ^-oi ^Hfl^. #^=1tH- 
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) 

<40> 3l7)°\) 0*m ^El^H^ *I y 0 v IS. ^1^(4130)^ 2il efl*l^El(4132)&M "0 

"O.S. £\JL ^HJ" HS*1H(4150)£) ell *l^Ei (4152 )&°1 <gt}-. 

<4i> ^VtflS., Ji7H c}^- ^el^H^ ^ ^3.M]*\U130)9] 2iB 31*1^1 

(4132)^0] s| cfl ^1 7> ^wj- HS^H(4i50)o} ^ efl^j^E^ (4152)3JM "0"<>1 ^ 

<42> ^ ^5.^1^(4130)^ 5]-/-^ ^ El-o]^- #^(CLKE)(CLKO)ofl ^ 

Bl^H 7jl^>Jl ^ V *»)^r ^(4140H ^^-*14. 

<43> ^yj- HS. ^1^(4150)^ i^(4140)^S.^-Ei ti^r ^^r* 9l^>^ 31^1- 

JL =L 

<44> ^u o v = (4130)3 31^71(4133)^ -f^ sfl^itl (4120)2] ^I(Rin) 

^ 5)-^ <^a o v 31*1^(4110)3 ^^(Lin)^l *>S-^e1 ^ 3iBt ^^Vs>ji l 

^E]^HJiA](4i3i)^ s. 2^1 iL^l ol-g-tl- elH^UlOOHH o.^ 3HE|s}- S.£-*\]*\ 
(4130HH iL^r tflo]Ei ^ ^*1H 1 efl^^Ei(4132)ofl ^l^ul, afl 2 

^^€^^(4135)^ -g^*V efl ol<>|(4ioo)^ <&3tb HS.^14 1 ^^H^H ^H^lr-a}- ^1 

1 3iB efl^l^El(4132)<Hl t^s} ^cfl^ 31^71(4133)3 31^7} cfl o] 

a\o]o])*] 3)±&-jr ^^*lcl-. 

<4D> at!-, ^"o 1 - ^S^H(4150)^ ^(4140)^5.^ «\o] S"°J ^$:( ^)* <&^} 

<46> HS^H (4150)3 ^.o>7ilolH(4151)^ -#3 °J^^ ^sl^H 

S-^-El <^3^=r H l — ^S.( "W, a ^-* )3" ^HS^El %^ «lH. 
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a J^*, a W)&t A^^l win feiq^H ^ efl^l^Bi (4152)5. 

<47> cl^^#Bfl^(4153)^ #53 ^(4140)°. v u, r v)ofl o)-^ 

!: 3^Efl tHs](4154)^ «^ efl^l 4152) ofl «1B7> *H ^Bflo]^ ^ 

Efl 1^31(4154)^ ^Jl^ *H ^J*)^ >a-Efl7> £]<H ^ ES^Hl "t^B^l ^til^ 4 

€■ ^ H o V HS>MH (4150)3 u o v *}|^l €4. ^Sl^l, tfl^ofl <#9_>*>3M- 

<so> . k ^ eflclo](4ioo/k)^ ES^l^ ^H^H^ t^^fl #^H*|o| ^tfj- 

<51> ',,*«), r n , k (t) . t ^ g^oflA^ k ^ eflol^(4ioo/k)^ n ^ ^ -f^ 

efl^]^E^(4110/n, 4120/n) &°]t%. 

<M ^« 0 > H3.4H(4130/j)<*IM ^(4140/j) ^S-BlS. ^^^T°14. 
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<53> G'„ im ,G^. AA ^o. ^ ^ ^^1 #3 m e^-o]^ n ^ia& 

<54> 1. Q% 3^1 ^ -g^*}^ 

<55> n = floor(j/2), (0<j<N) 
N h = floor(N/2) 

fo if j = o, 

J ' [ oo otherwise. 

<58> eflol^oll tfl«|H a.^ 2^ eflxl^EK r M(0)o]i <^ o v tiloiEil- ofefl^- ^-ol 

For - iV A + 1 to 1 do: 

r 

G l+ N h -\,m+k-K > tf n = N h ~ 1 



<59> 



^(0 = 



r n+u (/-l), otherwise 



<6l> yj- ^efl i^j cfl^c^ z^z|o) a^Aj <^e^^E^c]- ol^t!" ^^K 1 ^sl^H aHo^ 

<62> eflo]^^ ^ 7 Fr# tW. 



31-15 



1Q20 



0030006102 



2003/12/19 



<63> 



For i=l to 2N do: 
if t is even 



1 r n+\ t k (t/2 — 1), otherwise 



if £ is odd 
/ M ((f + l)/2) 



- 1) / 2), otherwise 



For each /'e {0 , • • • , N— 1 } : 
if i+ j is even 

= r , n min rn w n V J+P* ( ' ~ ^ + HH 
pe[-U],y + /?€[0,/V-l] y ^' 11 

*u,;,* = ar g r , n min rn w Uj tk (i-\) + y\p\, 



if i+j is odd 



^ (0 = f r.nrti n U ^ (i - l) )- 
^2,m.* = arg min 1/ 4 (/ - 1). 



-(i+y-l),m+* 



<64> 



°}7H, ^>(y)^ (Occlusion Cost o] 6Q ^ ^ 



4. 



^ u o v ^S^RHH ^ =14 A J •S^H 5£$J-th 



<66> 



<67> 
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d t (i)^ j ^efl^^ M-^NM, *»(Ofe. i %^s}-^ 



<69> 



a{t\j,k) = 



\l if J = 0, 
[ 0, otherwise 



<70> 4 . ^aj- HS^Il^ ^^8- ^-^-2f ^"4. 

<?1> ^114^ ^j^Kl ^i^, ^W)-jr <go]^ t 5)2} 

<72> for t' = 1 to 2N do 

a(f , j, k) = £ 1, ; + p, k + + V l>2N _ (r _ w )*5(g + V m ._ X)Jk+q ), 

M0,Af-li,*€[0,i Mtc -l] 
jelO.A'-llhlCV-l] 

<74> ^ W ^r-g-^r ^-tf. 

<75> c/^( 0 . k ^ $0)0)*] juj^fl hs^I^ ■gej^HSI i^*fl -t^H^l #"o v H^l^i 

2] 3iS tflSLBl &o]t}. 
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<76> 



^ niseis. *13HeI ^SM^h 
i. ^ isaHi ^71 si- 4^-4. £4. 



<77> 



<78> 



<79> 



<80> 



f w (0) = 



0 i/ ; = 0, 

oo otherwise. 



<81> 



7}^ 3.^-^2] ^Sl- ^* r ^ ^SLsL #i^4. 



<83> 



For i=l to 2N do: 
For each ;'e {O,*--,^- 1}: 
if i+j is even 



U Jk (i)= min £/ /+D *(i-l) + JP 2 , 
K ]f /t =arg min U i+ot (i-l) + yp 2 , 
V 2.u, k = 0- 



if i + y is odd 

U jk (J) = ( min [/ /ik+fl (/-l)V 

? e|-I,lJ,A +g6 (0,AT-l] ^>* +< ? v 7 



v 
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<84> 3. ^WJ- 2^7]$r 4^-^ QA. 

<86 4(0^ i <#<£*l-3bg- M-B^fl^, 4(0i=. i i^ls 

<87> 

*- arg w/ ni ? C/ o,*(2A^), 
^\(2N) = 0, 
d 2 (2N) = k\ 

<88> 4 . is: «J- £s^|aj ^tg^ 4^.4 ^-cf 

for i = 2N to 1 do 

«?,(i-l) = 4(i)+K., j > 
A(M) = £(i)+F . , . 

2V 7 2W 2.Wi(iWi(0 



<89> 



<90> 
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Ji^Kn., ^^H- "oH 1 ^ Qz.9i\ c^l-g «>7ll *M 
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[^^^^] 

^-1} tflafl *]s. H ^°fl>H ¥ tb^r <3#4M3 sj^i^ 

2] 

*fl 1 ^oHl #7l ^Al^V <g^| <g# ^ 

#7l 2^ £ -f^ <^# c^ig <£# <a^l ^ W71M- c,>^- S ZL 

# #JM- ^1H S *1#*M ^ #3*Rr <3# 

#7l <g# ^e)^s.«-Ei #7l tb^ "3 #3 3; e}-^ 3M^» £*V3-°-S 

«lZL #71 ^ #*> <^ e^-oll-o] rf^ 4Me]« S-aH <y^«lo>Ai o^o]-^ 

^ #^*Rr ^ehhoi o§# jl^>^ <g*n ^ ^ 

3] 

*fl 2 %H1 5a°H. #71 ^Eleilo]^ og# ^^fe, 

## S^r *}cHH #71 5}-^ <g# ^ e>q-o) ^^ej-olo] ^^Sl^L ^cfl^ # 
tf-g- ^ ^#^1 i^el-<y#oi s>uf^ zjz| <g^sH oi^-tt efl 6 H *Hlfe ^ 
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#JL«- AiJL eflol^^, # 7 1 z^o} z]]o]o]^e.] #^<g oft©^* ¥3*H 

#71 ^^-a- #^*Hr ¥#711- ^ai^v «a*n ^ Ai^efl. 

[^T 1 ^ 4] 

*ll 3 %H1 A oM elM^, 

#71 ^ $^ ^21 <^#.^^ 7}#*Rr *)1 1 #71 -f^ <3# 

#1^ °j# ^4.^ *WHr *H 2 *]# #^#^^1 ^*fl #71 ^ -f # ^ 

#iL3.^-Ei ^ ^^V* #^*Rr N7fl2l ^J- iU}, S.^\ 

tt ^l?i ^31 <3# ^ *1^. 
5] 

«51tt 2 2iB ?1\x\^t]2) #53* ^ «>J1 #<5> S)|ol<>llS^El iS 

iBglt °J^^> &(±&-§r ^*Hr *fl 1 ^E^^H^h #71 *fl 1 ^#^0^ #^5l^ 

^SM- 7>i#*Hr 1 -S— H eflxl^E-l^, #71 1 ^ *11 2 <3# *]# 5fl ^ 

^ 31#§}Tr *Jtfl# 7fl#;7l^, #7l ^cfl^ 7jl#7HH 7fl#^ ^ ^ 3iBt #7l 

1 -S^H e|7liElfi] 7}^5fb ^1 1 7>#7l2l- ( #7l 1 7>#7l2l 0|^*V 
#*> HS4^t2] S^es-o. ol^ O.^ 37fl£l ^ 7># ^ SiEf #?^Rr 

2 ^El^S]^^, #71 *fl 2 ^El#HjlA-lollA-l 3^3h8: 7"1#*Hr #7l 2 iS^B 

efl^l^E^, #7l *fl 2 ail 3l*liE-Hi 7-1 s^Hal- iL#-f->8 ^iL» 7>#*><^ oi -g-^ 

^ ^1 2 7>#7l# 5E^Rr ^7_> <y^l ^ Al^Bfl. 
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[$^* 6] 

H 33.5+ <y^*V ellol^^Jf Ei <y ^ £) WIS ^S-^l- ^^^^ WIS ^.g. fesl^- 

*M A oM efl^^E^ #^*Kr feBl THolH^l-, #7l i^iL5.^E] £l o_ ^^ofl ^ ^ 

%n ^o\] -VS.?} *>8 HlBSq- 7^711 ^ ^ ^ # ^ , ^V 7 j 

^ ell^l^E^lA-l^ ^7} ^>o] ^-Eflolig ;g ZLtflS 3^ H^l- 

*Rr <M ^ *l^. 

IQtt 7] 

3 1M1 $a<>H, 

^71 Eflo]^ rt^. Cl-s ^^o)^g) ^^o] ol a £ ] ^ ^ ^ JlS t> M 
8] 

*ll 5 %H1 5^1, 

^-71 ^«o v SS^IIi^ ^7ls(- z^-z^ ^ol^o^ o «i*fl 3i£ ell^l^Ei# ^1^1*1: 

efl^l^E^ al^-^ ^c|l^s ^^*>ZL <#7] 2 ^ #7l -f^ ^ 

# 3HE1S- ^S^Hr ^Al^> ojsfl ^ Al^efl. 

9] 

^ 5 a-1 , 
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<9 °fl ^ Efl°l<H3 Q^xfr H^l^i S^Hofl 3iH2l- ail 

«-*r H ^71 3iE^o]| ^-f ^ ^j-o]^ ^cfl^ 7}^ 2iBS 

10] 

4 6 * 0 H1 ^M^, 
%^3§)-*Hr ^ ^r^SLS. & «M ^ ^ *}^. 

11] 

*« 6 %H1 

^7l -f wj- HS^ib Aj. 7 l 3 A o VEfl #^5l^ ^St-i- ^ 

m. 

12] 

all 11 ^Hl-il^A^ 

Aj. 7 i ^« o v a^A^ h^H 1 i^ta tt^r ^ A o v ^ ^^H5|^4 tfl-t-sl^ ^"Cfl^ 
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C|]-§-5]ir cgAj-o} ^ejs} o^ov^o.^ ^ $l±t ?A 

-g- f^AS tl: ^ A ]^> ^1 ^ 
[*<^^ 13] 

4 11 Si^i, 

^«o V = 3.^*1 #^£l^r <#7] eflo]^ Z]]o)o]d\] ^"71 3H1 

^^tt ^s.^ lle^H 7>^1^ ^ ^l^a-h^ #^sqir ^3M- ^l^l^i ^ 

^13. ^V^Rr ^Jis ^Aj# <y*n <^^V ^ A^fl. 
14] 

15] 

^1 14 %H1 SU^i, ^71 ^Al^> °J*fl ^aJ- ^ wj-^^, 

^71 <3«ofl *M ^ * «<KMH <8#-g- s^Kr *fl 1 ^Tfls}-, 

Aj-^ V)]o]B\ -g-Alofl AJa^O.^ cfl-g-*# go}*] <#0> 

*V <+#«Hr *ll 2 £.^-*Kr ^ 
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[^^*o V 16] 

*fl 15 %H1 &<H>H, XI 2 #31^, 

# <a-o>tfl^ X) 22 #711!- 3L^-S>fe -^RV «gsfl o^ 0 V ifj-ig. 
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